ABSTRACT
INTRODUCTION
This paper discusses the reasons for the shortage of commercial blue and white porcelain and the revival of its production in Ming China. The materials used in this paper are excavated from datable tombs or possess date inscriptions. There is an adequate amount of material for both analysis and pinpointing a precise date for the re-emergence of blue and white porcelain. Because of this, the large number of blue and white porcelains from hoards, ancient city sites, and shipwrecks excavated in China that lack such temporal precision are not included in this paper.
While the number of blue and white wares excavated in China is sufficient for systematic analysis, little research has been done on this topic, in contrast to research on export wares, where much attention has been drawn to the Ming Gap.
MING GAP
The term 'Ming Gap' was first used by Tom Harrisson (1958:273-277) . He mentioned that sites spanning over 100 miles along the southwest Borneo coast had no sign of human activity during Ming dynasty, not even the broken porcelain that is normal for that period.
Roxanna Brown (2004:xi-xii) confirmed the existence of Ming Gap in her PhD dissertation. She listed 15 shipwrecks with Chinese and Southeast Asia ceramics in the region and identified two types of shortages. The first is a general shortage of Chinese ceramic during 1325-1380. The second is a specific severe shortage of blue and white porcelain, which she called the Ming Gap, during 1352-1487. She has proven that China had 100% share of ceramic market before 1325, but the market share decreased to 50% from 1368 to 1424-1430 (Hongwu reign and Zheng He voyages), and further decreased to 5% from 1424-1430 to 1487. It rebounded from 1488 to 1505 (Hongzhi reign) and decreased again for the next 60 years. China regained monopoly in ceramic trade after 1573.
COMPARISON OF SHIPWRECK AND DATABLE TOMB CERAMICS
To explain the reasons of shortages, we need to examine the information on blue and white porcelains in China during these periods. Table 1 lists Yuan and Ming blue and white porcelains with date inscriptions, along with those from datable tombs. It does not includes heirlooms, items brought from the markets, items excavated without date inscription, items not from datable tombs, or items with obvious characteristics of the previous era which fail to correspond to their burial date. Those items not included are listed on Tables 4 through 6. The latter tables require special attention, because they are properly excavated items discovered in datable tombs, but considered Yuan products by researchers. On Table 1 , after the blue and white dish of 1353, there is a time span of 84 years before the next commercial blue and white porcelain appears in 1437. The incense burner in Table  4 On the Bingyin day of 12th month, 3rd year of the Zhengtong reign (1st Jan 1439), (the emperor) ordered the Duchayuan to post the notice of banning the production, selling and presenting to officer as gift of naval blue on white ground porcelain in the kilns of Jiangxi. Offender will be sentenced to death and the family will be banished to a frontier post. On the Jiaxu day of 12th month, 12th year of the Zhengtong reign (22nd Jan 1448), (the emperor) banned the private production of yellow, purple, pink, green, naval blue, light blue and naval blue on white ground (now blue and white) coloured ceramics in Raozhou (now Jingdezhen), Jiangxi. (The emperor) ordered the office of Duchayuan to post notice there. Offender will be sentenced to death by the slow process of slicing, property will be confiscated and male family member will be sent to a frontier post as soldier. Those failed to report this offence will be prosecuted too.
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Ming Yingzong Shilu, Vol.161 Nevertheless, the time span is not affected. It shows that there was a time gap of blue and white porcelain in China too. This is corresponding to the Ming gap of shipwrecks ceramic, shown in the Table 2 . According to Table 2 , Royal Nanhai (1460) had 7 Chinese wares including 6 blue and white porcelains. This was followed by Pandanan, with about 70 interregnum (1436 -1464) blue and white wares. 30 years after the Royal Nanhai, a ship with blue and white cargo sunk in Philippine waters. The Lena Shoal carried about 3000 pieces of blue and white porcelains. Goddio believes these goods were heading for Turkey or Persia (Goddio et al. 2000:11) . This shipwreck data shows that there was an increase in the momentum of trade after blue and white porcelain exports restarted. Comparing Table 2 (Xi 1873:875, 877) . The porcelain production department of the Yuan dynasty, 'Fuliang Ciju' (Porcelain Bureau of Fuliang -now Jingdezhen), probably stopped its operation during this time (Liu, 1982:18) . The David Vases (1351) from the Percival David Foundation, the incense burner (1351) and the dish from the Tomb of Sun (1353) mentioned above were probably the last batch of blue and white porcelain produced before the war. Zhu Yuanzhang founded the Ming dynasty in 1368 and reunited China in 1387. He banned private voyage. Although his successor, Zhu Di, send Zheng He overseas to establish missions, they were different from commercial endeavors. The qualities, quantities, types and distribution of ceramics were unavoidably affected. Furthermore, some of the emperors did not enforce the Ming ban, which resulted in surges of ceramic exports during the ban.
Perhaps, another important factor is the Ming court's attitude towards porcelain, which was different from that of the Song and Yuan dynasties. The Ming dynasty set up the imperial kiln in Jingdezhen to produce the ceramics for the imperial court. Unselected porcelains were smashed and buried in the compound of the Zhuashan kiln site in Jingdezhen (Quan 2005:54- handled some of their unselected ceramics the same way (Qin 2005:64-79) , but only limited themselves to imperial ritual wares, which they considered sacred. Whether or not there was imperial kiln in Yuan dynasty is unknown, but potters in Jingdezhen were working for the Porcelain Bureau of Fuliang (now Jingdezhen). They were allowed to sell their products after they had fulfilled their duties, as were the other artisans in Yuan dynasty. (Franke 1994:654) The methods of producing the new variant of porcelain (the blue and white wares) had proliferated. The Ming dynasty wanted to stop it, though the reasons for this may not have been economic; the presence of blue and white wares in Ming tombs, as seen on Table 6 , demonstrates that they may have been awarded as honours to the generals who helped to found the empire. Conversely, they may have played a role as ritual wares in said generals' funerals. If the blue and white wares were freely available, it defeats the purpose.
In the early stage of blue and white porcelain production, during Yuan dynasty, the cobalt used for underglaze painting was imported, the potters worked for the 'Porcelain Bureau' (Fuliang Ciju), and the designers were probably court artists (Liu 1982:9-20) . The imperial government controlled most of the important factors of the production: the imported materials, the designs and the labourers. When the resources were unavailable, commercial kilns were not able to produce this ware. The breakthrough probably occurred in the Xuande reign (1426) (1427) (1428) (1429) (1430) (1431) (1432) (1433) (1434) (1435) . According to the analysis of the cobalt on the fragments excavated from the imperial kiln sites, the Hongwu (1368-1398) and Yongle (1403-1424) blue and white porcelains used imported cobalt, which contains high amount of iron and low level of manganese. On the other hand, the fragments from Xuande stratum used local cobalt, which contains low level of iron and high level of manganese (Li 1996:163-167) . This implies that, from the Xuande reign, blue and white porcelain production did not depend on imported cobalt. If one of the most important materials for producing blue and white porcelain could be obtained locally, commercial potters would be able to restart the production. When said production sprang up like mushrooms in the early Zhengtong (1436-1449) reign, the emperor ordered the banning of coloured ceramics, like those on Table 3 .
There are two important dates on Tables 2 and 3 . The first is the second year of the Zhengtong reign, which marked the re-appearance of blue and white porcelain. The second date is the third year of the Zhengtong reign (1439), which according to Yingzong Shilu, is the year blue and white porcelain was banned. This shows that the imperial court tried to stop the commercial production of blue and white porcelain. Ten years later, the court reiterated the order, which shows that the commercial production of blue and white porcelain was unstoppable; by 1490, it had developed into a major export product, as we can see from ceramics recovered in the Lena Shoal shipwreck.
By virtue of the banning of coloured wares in 1438, commercial kilns were not allow to produce yellow, purple, pink, green, navy blue, light blue, and 'blue-on-white-ground' wares. They were only allowed to produce white ware, brown ware, black ware and celadon. If this is so, the discoveries of Turiang (1370-1400) and Longquan (1424-1440) are significant. Longquan contained an estimated 40,000 pieces of Chinese ceramics (40% of the cargo), mainly Longquan celadons and southern China white wares. On board the Turiang, 35% of the cargo is Chinese ceramics, mainly Guangdong wares (green-glazed, brown-glazed and monochrome) and Longquan celadons. Their cargos reflect the types of ceramics allowed to produce in China commercial kilns during that period.
One thing to take note of is the severe punishment for producing and selling blue and white porcelains and coloured wares. Although the Ming dynasty had one of the toughest laws in Chinese history, the 4th emperor Ren Zong (1378-1425) banned the cruel punishment of slicing to death, unless the sovereignty of the emperor is challenged. That such a punishment was applied to the potters who produced coloured wares shows that these wares were considered sacred at this period of time. They may have been designed to be used in the imperial rituals, presented to the generals, and as gifts to the foreign states, as it was banned to sell blue and white porcelains to foreigners (Table 3) .
CONCLUSION
By comparing the blue and white porcelains excavated with date inscriptions and dates from tombs, we learn that there was a gap in the production of this porcelain in China from 1354 to 1436. While it began with the eruption of war, it did not end with the establishment of the new Ming Empire, but was instead prolonged through the order to ban coloured wares production by commercial kilns. The Ming ban probably made it difficult for the skilled potters, already freed from the Porcelain Bureau, to get the needed imported raw material. But when they were provided with locally produced cobalt, the commercial production of blue and white porcelain restarted.
Given the background of Ming Ban, it seems easy to make the connection between it and the Ming Gap. This study has proven that it is not the case. The nature of Ming Ban was not to ban trading, but to control pirating. To some extent, it did allow local Chinese traders to trade with the representatives of the heads of foreign states in China, and foreign traders to trade with the representatives of Chinese emperors overseas. This is a way to stamp out piracy. If blue and white ware production was allowed in commercial kilns of China for export, there will be some traces of it in overseas. Nonetheless the ban made trading more difficult, and may have caused some of the Chinese potters to set up their workshops overseas to circumvent the policy.
